Elderly or menopause is one of the uterine prolapses' predisposition; however, not every patients with the menopause suffer from uterine prolapses. It is presumed that it is caused by differences of levator ani muscle strength between patients with and without uterine prolapses. Weak levator ani contraction strength is an initial predisposition of uterine prolapses' occurrence; thus, researchers assumed that there is an overall skeletal muscle strength weakness among patients with uterine prolapses. The overall skeletal muscle strength was represented by the gastrocnemius soleus muscle.
IntroductIon
Uterine prolapse is an abnormality occured owing to weakening of pelving supporting organs such as levator ani neuromuscular tissue, ligaments, and fascia. Levator ani muscle make a concaveshaped plate, actively maintaining continency by supporting pelvic organ and pulling mechanisms cranioanteriorly during contraction. A study conducted in USA had revealed that uterine prolapses was quite common, with a prevalence of 14.2% among general population, and especially among multiparous and menopaused women with prevalence of more than 50%. 1 -4 The weakening of levator ani muscle was relatively common and increasing following age and parity. However, not every individual with menopause suffer from uterine prolapses, and it is presumed that it is caused by the differences of levator ani muscle strength between individuals with and without uterine prolapses, while levator ani muscle weakening was frequently linked to sarcopenia. 1 , 4 Currently, a study conducted by National Health and Nutrition Examination Survey found that uterine prolapse occurs in a variety of ages. 5 Weakened levator ani muscle is an initial predisposition toward uterine prolapse; thus, it is pressumed that weakening of the overall skeletal muscle strength existed among patients with uterine prolapses. This study aimed to compare other skeletal muscle, represented by gastrocnemius soleus muscle, and levator ani muscle between individuals with and without an uterine prolapse.
between levator ani muscle and gastrocnemius soleus muscle between individual with and without uterine prolapses. This study was conducted at the Department of Obstetrics and Gynecology, and Department of Physical Health and Rehabilitation, Dr Hasan Sadikin General Hospital Bandung, during the period of September-October 2016. Ethical Clearance had been reviewed by Health Research Ethics Committee Universitas Padjadjaran. Permission had been secured from all participating respondents. Confidentiality is maintained during and after the study.
The subjects of this study are women with and without uterine prolapses living in Bandung City and Bandung Regency region volunteered to participate. Subjects with a uterine prolapse were patients visiting Gynecology Clinic, Dr Hasan Sadikin General Hospital, while subjects without a uterine prolapse were inhabitants nearby Dr Hasan Sadikin General Hospital Bandung with homogeneous characteristics identical to those of the subjects with a uterine prolapse. A consecutive sampling method was used until a minimum sampling size was reached. Patients with unstable vital signs and poor general apprearance were excluded from participating in this study. Patients underwent treatment for other established diagnosis of diseases such as diabetes mellitus, stroke, and any type of neuropathy were also excluded from this study. Exclusion was also applied on patients who used hormonal contraception or other hormonal therapy during the previous 3-6 months before the study.
Contraction strength of the gastrocnemius soleus muscle was measured by a hand-held dynamometer. Subjects were comfortably pronated with maximum plantar flexion, and the device was located in metatarsal with the indicator pointing on zero. Subjects were maintained at a metatarsal position with gradually increasing resistance, with a maximum length of 3-5 seconds without any joint movements. An average of three measurements in the dominant limb were noted as the maximum contraction strength of the gastrocnemius soleus muscle. 6 Contraction strength of the levator ani muscle was measured by a perineometer™ in Gynecology Clinic, Dr Hasan Sadikin General Hospital Bandung. Subjects were in a litothomy position with a distance of 30 cm between two knees. Bladders were emptied before the measurement. A perineometer sensor wrapped with a condom was turned on, calibrated to zero, and were inserted into the vagina until the length of the sensor became 1-2 cm. The subjects were then asked to contract the levator ani muscle identical when they tried to hold the urinary stream. Measurements in the perineometer were conducted with the CmH 2 O unit. Data acquired were analyzed by SPSS for Windows (version 21). Normality tests for numeric variables were executed by the Shapiro-Wilk test, followed by a paired t test or Mann-Whitney test, accordingly. Chi-square tests were used for analyzing categoric variables, with Exact Fisher test or Kolmogorov-Smirnov test being used alternately. ANOVA or Krusskall-Wallis tests were used accordingly to find the differences of numeric and categoric data among the four groups. Hypothetical testing was done by a paired t test or Wilcoxon test, accordingly.
results
As much as 48 subjects (24 individuals with uterine prolaps and 24 individual without uterine prolaps) volunteered to participate in this study. Subjects were then classified into several categories according to age, parity, BMI, and physical activity.
As shown in Table 1 , both group had a bigger proportion of subjects with the age of >50 years. The mean age for the uterine prolapse group and no uterine prolapse group was 56.208 ± 8.016 years old and 53.1667 ± 6.119 years old, respectively. Both groups had a bigger proportion of high parity rate (>P3), with each group shared 17 subjects out of the 24 subjects in each group. When adjusted with their body weight, both groups were predominated by overweight subjects, followed by normoweight subjects and obese subjects with a proportion of 13, 7, and 4, respectively. The Chi-square test showed no significance on all sociodemographic variables; so it was concluded that both groups were homogeneous and comparable. Table 2 showed a comparison of contraction strength between the levator ani muscle and the gastrocnemius soleus muscle. Results were adjusted by age, parity, BMI, and physical activity. The mean of the levator ani muscle contraction strength on the group with uterine prolapse and that without uterine prolapse were 25.654 ± 6.858 and 44.312 ± 12.4063, respectively. While on the other hand, hand-held dynamometer results showed a mean of contraction strength of 9.1167 ± 1.5190 among those in the group with uterine prolapse and 13.662 ± 1.1146 among those in the group without uterine prolapse. Both levator ani muscle and gastrocnemius soleus muscle contraction strength showed significancy with p value of 0.001. As shown as in Table 3 , correlation coefficient showed r of 0.519, and it showed moderate category with p value of 0.001. It is concluded that there were significant, moderate correlations between the levator ani muscle and gastrocnemius soleus muscle contraction strength among post-menopause patients. Table 4 revealed that there were r of 0.473, or categorized as "moderate", with significance and a p value of 0.019 among post menopause patients with a pelvic organ prolapse. On the other hand, r among postmenopause individuals without a pelvic organ prolapse were 0.494, or categorized as "moderate", with significancy and p value of 0.014. It is concluded that there were significant differences on levator ani and gastrocnemius soleus muscle contraction strength on both the POP and the non-POP group.
dIscussIon
This study tried to analyze age, parity, BMI, and physical activity since these characteristics are risk factors contributing to levator ani muscle weakness; thus these factors might be confounding in this study. This study included post-menopause women with the age ranging between 44 years and 70 years. Several studies stated that aging increased the risk of levator ani weakening owing to decreasing muscle mass initiated at the age of 40, and the reduction will be gradually becoming significant at the age of 60. 7 -9 However, another study involed 375 women, proving that there were only weak correlation between subjects age and levator ani muscle strength (r = 0.25 p < 0.01). 10 Other characteristic analyzed in this study is parity. Several studies stated that high parity also raised the risk of weakening levator ani muscle because of rising weight burden during pregnancy and trauma during parturition. 9 , 11 , 12 Obesity was also presumed to be contributing to levator ani weakness, as several studies stated that obesity had a significant relation with levator ani muscle contraction strength. 9 However, other research showed no significance between obesity and levator ani muscle contraction strength. 13 Physical activity was also considered as confounding, as more physical activity frequency raise the overall skeletal muscle contraction strength; thus, levator ani contraction strength should also rise. 14 Normal levator ani contraction was maintained by type-I action (slow twitch) as it was dominantly found in the levator ani muscle. This activity maintain the closure of urogenitalis hiatus by pulling the distal part of the urethra, vagina, and anus into the pubic bone. On the other hand, type-II action (fast twitch) allows the levator ani to contract by reflex, in which it is usually caused by a sudden increase in abdominal pressure. Levator ani is a complex muscle consisted by several muscular components with different origin and insertion; thus, it has a different purposive function. 15 On the other hand, soleus was known as predominated by type I muscle fiber with a proportion of 80-96%, and gastrocnemius was known as a combination of type I and type II muscle fibers, with a tendency of type I muscle fiber with a proportion of 50-76%. 16 -20 In this study, it was revealed that the correlation coefficient (r ) was 0.473, or classified as "moderate" with a p value of 0.019. It was concluded that there were moderate and significant correlations between the levator ani muscle and gastrocnemius soleus muscle contraction strength among postmenopause patients with a pelvic organ prolapse, in which it might be caused by similarities in the muscle fiber type. 3 , 16 -21 This study revealed gastrocnemius soleus muscle contraction strength among the group with pelvic organ prolapse and that without pelvic organ prolapse as 9.4625 ± 1.9613 kg and 13.6417 ± 1224 kg, respectively. On the other hand, this study also revealed the levator ani muscle contraction strength among group with pelvic organ prolapse and without pelvic organ prolapse as 25.6542 ± 6.8589 CmH 2 O and 43.3708 ± 12.6604 CmH 2 O, respectively, after adjusted by age, parity, BMI, and physical activity, as those four characteristics were known as confounding in previous studies. 7 -14 There were no previous study regarding the comparison of gastrocnemius soleus and levator ani muscle contraction strength. It is concluded that there were moderate and significant correlations between levator ani and gastrocnemius soleus muscle contraction strength, as this study revealed an r value of 0.519 and a p value of 0.001.
Both measurements of muscle contraction strength showed a higher contraction strength mean demonstrated by the group of individuals without a pelvic organ prolapse. When it was adjusted with the occurence of pelvic organ prolapse, the group of individuals with a pelvic organ prolapse showed an r of 0.473, categorized as "moderate" correlation, and a p value of 0.019, α < 0.05. On the other hand, the group of individuals without pelvic organ prolapse also showed an r of 0.494, categorized as "moderate", with a p value of 0.014. It is concluded that there were moderate and significant correlations between levator ani and gastrocnemius soleus muscle contraction strength on both groups.
Muscular strength may be defined as the maximum ability of muscle to hold forces of weight. The weakening of levator ani muscle depends on innervation, strength of ligaments, and strength of the fascia. 22 However, there were no clear explainations regarding race predisposition and genetic component available recently; as current research had shown a difference in frequency revealed in USA. 4 , 23 Other studies currently shown the correlation of vitamin D deficiency. 5 This study was conducted in Indonesia, where the genetic background was relatively homogeneous, and no vitamin D measurement was conducted; thus it might only revealed the existence of overall skeletal muscle contraction strength differences, without revealing the underlying mechanisms.
This study also had other limitations. Even if confounding had already been on used to adjust the patients; however, control group might contribute to a better analysis of contraction strength measurements. On the other hand, there was no reference value for levator ani and gastrocnemius soleus muscle contraction strength among general population worldwide and among general population in Indonesia; thus objective reduction of muscle contraction strength among general population may not be correctly established. Other limitations are the limited number of research subjects used and a considerably long period of time involved (2014-2016) in this study.
conclusIon
Further studies regarding gastrocnemius soleus skeletal muscle strength might be needed to adjust it relations with age, parity, BMI, and physical activity. In addition, further studies regarding the comparison of preoperative gastrocnemius soleus and pelvic floor contraction muscle strength with a cohort approach would be considered better.
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